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Development of NextGen Concepts for Air-to-Air & Air-to-Ground Data Exchange: 
A forward looking study to identify candidates for meeting the communication needs of the NAS during 
a 50 year modernization time horizon. 
 
NASA Research (NRA) with Rockwell Collins per Contract#: NNA12AB82C 
 
High Level Overview of Objectives, Approach, Deliverables, 
and Schedule 
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OBJECTIVE 
Identify long term technology candidates for air-to-
air and air-to-ground data exchange for the future 
next generation commercial air transportation 
system. 
 
 
STATE OF TECHNOLOGY 
Current aircraft operations use VHF Voice 
Communications, High Frequency (HF), SATCOM, 
and ADS-B (1090 Extended Squitter, UAT). 
 
GOAL 
Identify, characterize, and assess Communications 
Technology Candidates ability to meet the expected 
data communications requirements of the future 
National Airspace System (NAS). 
 
 
 
 
 
 
Statement of Work  
FY13 MILESTONES Plan Actual   
Kickoff Meeting & Work Plan Q1 Q1 
Conference Presentation Q3 
Report – Data Com Tech Candidates Q3 
Report – Identify Infrastructure & Q4 
   Architecture Needs of Candidates 
Base Year Presentation & Report Q4 
 
 
PROJECT Roles: 
Rockwell Collins: 
Principal Investigator (PI) / Project Leader: Joel Wichgers 
Co-Investigator (CoI): James P. Mitchell 
Program Manager: Chris M. Conway 
Contract: Kelly M. Scott 
Program Pricing & Control: Derek J. Zahari 
Many other Subject Matter Experts (SMEs) 
NASA Team: 
Technical Monitor: Denise Ponchak 
Contracting Officer: Janessa Schantin 
COTR & NRA Manager: Naz Galeon 
New Technology Officer: Gail Woll 
Study Overview 
 Identify and characterize long-term technology 
candidates for air-to-air and air-to-ground data 
exchange for the National Air Transportation System, 
and investigate how the communications candidates will 
serve evolving airspace applications over a National 
Airspace modernization time horizon of 50 years 
 Develop Report: Data Communications Technology 
Candidates 
 Develop Report: Identify Infrastructure and 
Architecture Needs of Candidate Technologies 
2050 2060 
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Study Research Approach 
• Identify existing technologies being used for air-to-air and air-to-
ground communications 
• Identify relevant technologies that may mature and be applicable to 
future air-to-air or air-to-ground communications within the study 50 
year time horizon 
– For example, antenna technologies, radio technologies, processing 
capabilities, optical communications, etc. 
• Identify and characterize communication candidates functional 
attributes and characteristics 
• Identify initial requirements for air-to-air / air-to-ground comm. to 
support future anticipated NextGen applications and map/assess the 
ability of the candidates to support Air Traffic Management (ATM) 
applications 
• Identify ground and airborne architectural and infrastructure needs of 
the candidates 
• Identify vulnerabilities and security challenges with comm. candidates 
and outline mitigation methods 
Document research results in two study reports 
“Technology Candidates for Air-to-
Air and Air-to-Ground Data 
Exchange” 
 
 
(PI) Brian Haynes & (PM) Dan Johnson 
Agile Defense DBA XCELAR 
 
XCELAR 
6300 34th Ave. S. 
Minneapolis, MN 55450 
www.xcelar.com 
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Program Scope 
 The goal of the research: 
◦ To identify potentially viable solutions to the datalink needs of 
the air transportation system of the future. 
◦ Identify future National Airspace System (NAS) scenarios 
◦ Determine requirements and functions (including gaps) 
◦  Investigate technical and business issues for air, ground, & air-to-
ground interactions 
◦ Report on the results 
◦ The project will be conducted under technical direction from 
NASA and with collaboration with XCELAR’s partner, National 
Institute of Aerospace, and NASA technical representatives 
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Define Future NAS 
Scenarios
Identify Potential 
Datalink 
Technologies
Define Future NAS 
Data Exchange 
Functions
Define Future NAS 
Communications 
Functional 
Requirements
Determine 
Applicable 
Technologies
Evaluate 
Applicable 
Technologies 
versus 
Requirements
Meets 
Requirements
?
Compare 
Candidates for 
Each Function
Business 
Considerations 
Analysis
Most Promising 
Technology Alternatives 
Report
(Q8)
Identify Potential 
Alternative 
Solutions / 
Combinations
Identify Business 
Case-Driven 
Requiements
Acceptable 
Business Case?
Literature Review, 
NASA Consultation
Air-to-Air / Air-to-Ground Datalink Study Process
Comparison 
Report
(Q5)
Technology Candidates 
Description Report
(Q3)
Alternative 
Technologies 
Report
(Q7)
System 
Considerations 
Analysis
Infrastructure and 
Architectural Needs 
Report 
(Q4)
Follow-on 
Research 
Recommendations 
(If needed)
Define 
Requirements for 
New Candidate 
Solution
Gap Analysis
NASA Input, 
Team 
Consensus
Datalink Study Process 
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Program Execution (24 months) 
 Literature review 
 Define future NAS scenarios 
 Define data exchange functions 
 Define data communication functional 
requirements for each scenario 
 Define potential datalink technologies 
 Infrastructure and Architecture needs 
 Characterize and compare candidates 
 Gap analysis and alternative technologies 
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